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A b s tra c t  : In a re cen t in v e s tig a tio n , Raj and  K um ar I/Viy.\ L e t t .  A 282^284 (2001)) mcKlified the ab so rp tio n  p o ten tia l o f  S tiiszcw ska e t  a l  \ P h y s  
R e v  A 2 H  27 4 0  (1 9 8 3 )] in su ch  a w ay  th a t it y ie ld ed  th e  best ag reem en t be tw een  theory  and  e x p er im e n t fo r e la s tic  cro ss  sec tio n s  w hen app lied  to  F  - 
(), s c a tte rin g  o v e r  a  w id e  in c id e n t e n e rg y  ra n g e  In the  p re sen t in v e s tig a tio n , the  sam e  m o d if ied  a b so rp tio n  p o te n tia l o f  R aj and  K u m ar has b een  
em ployed to  o b ta in  the  e la s tic  d iffe ren tia l c ro ss  sec tio n s  (E D C S ) fo r e lectron  sca tte rin g  by C O  m o lecu les  a t in te rm ed ia te  en e tg ie s  (1 0 0 -8 0 0  cV ). T he 
independent a to m  m odel a lo n g w ilh  p a rtia l w av es  has been  used  foi these ca lcu la tio n s  I ’hc p resen t re su lts  o f  E D C S are  in fa irly  gotid  ag reem en t w ith  
the e x p e r im e n ta l d a ta .
K e y w o rd s  : D iffe ren tia l c ro ss  s ec tio n , e le c tro n , C O  m o lecu le , in d e p e n d en t a to m  m odel
PACS N o . 3 4 .8 0  B m
In recent past, a number of investigations for ^-atom/ molecule 
clastic scattering-have been carried out [1-51 which included 
absorption effects through the absorption potential of 
Staszewska e t a l [2|. All these investigations confirm that this 
absorption potential is too attractive and hence overestimate 
the flux loss to the electronic excited states for large angle 
scattering, particularly at high incident energies. Consequently, 
It under estimated the experimental values of elastic differential 
cross sections. Furthermore, the effect of absorption potential 
was found to increase instead of decreasing with increasing 
incident energy [Figures 1 (a)- 1(d)] of Ref. [ 1 ]. Hence, to improve 
agreement between theory and experiment, contribution of the 
absorption potential of Staszewska et al to DCS should be 
reduced. Keeping these points in mind, Raj and Kumar [11 
niodified this absorption potential and obtained best agreement 
between theory and experiment for elastic scattering.
Hence, it will be worthwhile to test the applicability of this 
naodified absorption potential for e -CO elastic scattering.
For the present calculations, independent atom model has 
been employed. In this model, EDCS averaged over all 
orientations of inter nuclear axis for e “CO scattering is given by
16):
Corresponding Author
Ic iO )^  /„(O) + (/c*(0)/o(0)+/, (0)/o’(O))
xsin ..., (1)
where the suffixes C and O  stand for carbon and oxygen atoms, 
respectively. f ( 0 )  and / (O) are the atomic scattering amplitude 
and differential cross section, respectively. 2 k sin 0 / 2 )  
is the magnitude of the change in momentum vector of the 
incident electron due to scattering, r. is the equilibrium 
internuclear distance between C and O  atoms. Eq. (1) assumes 
that each atom of the molecule scatters as if it were free and 
multiple scattering is negligible. In the present investigation, 
partial wave method has been employed to obtain f ( 0 )  for 
constituent atoms of molecule, as given by 14,6].
/ ( 0 ) = - +  sin 77/ - r j f )  Fi ( co^0 ) .
^ 1=0
(2)
where r]f and ffp (O ) are the first Born phase shifts and 
scattering amplitude, respectively, due to long range dynamic 
polarization potential. P, ( c o s e )  are Legendre polynomial and 
N  is an integer such that r?/ ~ v f   ^ 2%. If this condition is not 
satisfied at any incident energy, maximum value of N  is taken to 
be 30, Above expression takes contribution of first few partial 
waves say (N  ^ i)  exactly and includes the contribution of the
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remaining ones through first Born approximation.
To obtain phase shifts r}j for /‘*‘ partial wave, the following 
differential equation is num erically solved under proper 
boundary conditions;
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where is the energy o f the incident electron (atomic units 
have been used where length is expressed in and energy in 
Rydbergs). The optical potential (r) replaces the constituent 
atom and is supposed to mock all the types o f electron- atom 
interactions. In general, it is complex energy-dependent and 
non-local. However, in the present work, it is taken as a 
spherically symmetric, local, complex and energy-dependent, 
given by :
(4)
where K. K'x' ^tfp static, exhange, dynamic
polarization and modified absorption |X)tential, respectively. The 
details o f these potentials may be found elsewhere (1,4,5 j. After 
obtaining f ( 0 )  for C  and O atoms, I(^q (6)  was calculated from 
eq. (J).The present results o f  EDCS alongwith available  
experimental data |7 - 10] and other theoretical results o f Kamna 
Yadav [ 111, are displayed in Figures. 1-3 for incident energies 
ranging from 100-8(X)eV.
In Figure 1, present results o f EDCS obtained with modified 
absorption potential (full curve) at incident energies 1 0 0 , 2 0 0
i(yi
10“’
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Figures 1-3 : Differential cross sections for C O  elastic .scattering •'»« 
various incident energies.
T h e o r e t i c a l :  -  P r e s e n t  re su lts  w ith  m o d i f i e d  ab so rp tion  pofcnHiil-
......Results o f Kanina Yadav j l l j  with absorption potential o f *Sta.szcwsKa
et at [2].
Exp. Data: □  Amot [7], O Bromberg [8J, X DuBois and Rudd 
Tanaka e t a i  [10]
Differcntiat cross sections for e-CO elastic scattering 531
.jpj ^00 c V  h a v e  b e e n  p lo t le d .  T h e  e x p c r im e n ia l  d a ta  o f  T a n a k a  
I0 ]a t lO O ev  ( 4 ) ,  D u B o is  a n d  R u d d  [ 9 | a t 2 0 0 e V  (X ) a n d  
B ro m b erg  [8 ] a t  3 ()0  e V  (O ) ,  a r e  a ls o  p lo t te d .  T h e  th e o re t ic a l  
o f  K a m n a  Y a d a v  ( l l j  ( b r o k e n  c u r v e ) ,  o b ta in e d  w ith  
jhst^iption p o te n t ia l  o f  S ta s z e w s k a  e t  a !  [2 ] , a r e  a ls o  in c lu d e d  
c o m p a r is o n . It is  e v id e n t  f ro m  F ig u r e  I th a t a t 1 0 0  eV , th e  
(lico!Ctical v a lu e s  o f  E D C S  o f  K a m n a  Y a d a v  [ I I I  a rc  in  g o o d  
H j,cem ent w i th  th e  e x p e r im e n ta l  d a ta  o f  l a n a k a  e t  a l  110). O u r  
values a re  s l ig h tly  h ig h e r  th a n  th e  e x p e r im e n ta l  d a ta  110 |. A t 2 0 0  
c \, the p r e s e n t  v a lu e s  o f  E D C S  a re  in  g o o d  a g r e e m e n t  w ith  th e  
t‘\p e n m c n ta l d a t a o f  D u B o is  a n d  R u d d  |9 ) .  T h e  th e o re tic a l v a lu e s  
,)| K am n a  Y a d a v  111] a re  m u c h  s m a l le r  th a n  th e  e x p e r im e n ta l  
data in th e  m id d le  a n g u la r  r e g io n . S im ila r ly , th e  d a ta  c^f B ro m b e rg  
IS! at 3 0 0  e V  is in  v e ry  g o o d  a g r e e m e n t  w ith  th e  p re s e n t  v a lu e s  
()1 l.U C S  w h e r e  a s  th e  v a lu e s  o f  K a m n a  Y a d a v  a re  a g a in  m u c h  
sm aller th a n  th e  e x p e r im e n ta l  d a ta .  It is  e v id e n t  f ro m  f  ig u re s  2 
.md 3 a ls o  th a t  th e  p r e s e n t  th e o r e t i c a l  v a lu e s  o f  E D ( \S  a re  in 
excellent a g re e m e n t  w ith  th e  d a ta  o f  B ro m b e rg  (8) a t 4 0 0 e V  an d  
w \\h  th e  d a ta  o f  D u B o is  a n d  R u d d  [9 ] a t  5 0 0  a n d  8 0 0  cV . It m a y  
he n o ted  th a t  a s  th e  in c id e n t  e n e r g y  in c r e a s e s ,  th e  d i f f e r e n c e  
lu’iw c e n  th e  t h e o r e t i c a l  v a lu e s  o f  K a m n a  Y a d a v  a n d  th e  
c x p c n m e n ta l d a ta  in c r e a s e s .  O n  th e  lU her h a n d ,  th e  p r e s e n t  
^allies o f  E D C S  o b ta in e d  w ith  m o d if ie d  a b s o r p t io n  p o te n tia l  
diovv in c r e a s in g ly  b e t t e r  a g r e e r n c n i  w ith  a ll th e  d a ta  a n d  a t  a ll 
m u d e n t e n e r g ie s .
T h u s ,  It is c o n c lu d e d  th a t  th e  u se  o f  m o d if ie d  a b s o r p t io n  
p o te n t i a l  in  th e  p r e s e n t  i n v e s t i g a t i o n  h a s  y i e ld e d  a  b e t t e r  
a g r e e m e n t  w ith  th e  e x p e r im e n ta l  d a ta  a t a ll  in c id e n t  e n e r g ie s  
in v e s t ig a te d  e x c e p t  a t 1 0 0  eV . T h e  a p p l ic a b i l i ty  o f  th e  m o d if ie d  
a b s o r p t io n  p o te n t ia l  to  o th e r  ta r g e ts  is u n d e r  in v e s t ig a t io n .
A^nowledgment
F in a n c ia l  a s s i s t a n c e  f r o m  th e  P h y s ic s  D e p a r tm e n t ,  C'.C’.vS. 
U n iv e rs i ty ,  M e e ru t  ( I n d ia )  is g r a te f u l ly  a c k n o w le d g e d .
R|I erencc.s
|[  1 ] Den Raj and Ashok Kumar /V»v\ L e if A282 2S4 (2001)
Ci S ias/fw ska, \ )  W' Schwciikc, D Thnum alai ami t) (i a*nililai 
I r h v s  AVr A2S 2740 (10S3)
| n i  Aslu)k Jam r h v s  R e v  ^ ^ 4  r /0 7  ( i m )
1141 S R Kharc, Deo Raj and V Sinlia 7 r h v s  B27 25h^) ( I W )
I IS) Deo Raj and S Tnmar 7 i*hvs B.U) (10‘)7)
/ 1<)] N S W  MasNcy, U H S Hurhop and HB (iilhudy H a  n o n u  a n d  
l a iu r  I m p a r t  R l io w in r n a  Veil 2 (Oxrt)id (.'larcndon)
171 F L Ainol R u n  R u v  S a c  (London) AJ,T^ Ol.S ( DUl )
(Sj J P Bromhciij 7 ( h rm  / 'I n s  52 1243 (1970)
|9 j  R I) DuBois and M \i Rudd 7 Rhv.s B9 2(A7 (1970)
[ lOj  H laitaka, .S K Sriv.isuiva and A ('iiutpan 7 ( l i r m  I 'h w  69 5329 
(1978)
111) Kanina Yadav M  R h il R ro p u  t (( ’ ( ' S lJni\visiiy, MccmuI. India)
( 1998)
